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This slide is a reminder before going into engineering treatments that it’s important to 
consider all 3 Es in developing an Active Transportation project.  It’s also a good 
reminder that each E makes the other more effective.  And finally, before going into 
engineering interventions it’s important to emphasize that the ultimate purpose of 
these treatments is to get the proper behavior of the user through good design. 
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Before getting into some specific innovative designs that support active 
transportation it’s important to discuss some broad principles.  The most 
important of these is the need to reduce motor vehicle speed.  The slides that 
follow illustrate three reasons why speed is so important. 
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The next 4 figures illustrate how drivers concentrate less on their surroundings as 
speeds increase. At 15 mph, motorists are more aware of their surroundings. As 
motorists speed up they tend to focus more on the road ahead and are less likely to 
notice a pedestrian stepping into the street or a car or bicyclist entering the street from 
a driveway. 
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Finish clicking – this show how much more restricted a driver's field of vision is at 
just 30 mph.  
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The faster a vehicle is going the more distance it takes to react and bring it to a full 
stop. This is a function of biology and physics… the time it takes for the brain to tell 
the driver to slam on the brakes and the physics of bringing a moving vehicle to a full 
stop.  Best way to address this is by pointing out that at 20 mph a car can be brought to 
a full stop in about 100 feet but if you just double the speed to 40 mph then it takes 
more than 3 times the distance.  It’s an exponential equation, as shown in the graph 
above. 
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In previous slides we showed how much more difficult it is to stop a car going at a 
higher speed.  This slide points out what happens if a pedestrian gets hit at higher 
speeds. Again you can compare 20 mph to 40 mph.  At 20 mph most pedestrians will 
survive or only 5 percent will die.  But if you double the speed to 40 mph then over 80 
percent won’t make it. Bottom line, the chances of killing or severely injuring a 
pedestrian increase exponentially with speed. 



Another broad principle worth discussing is how to make room for bikes and 
pedestrians on streets where some might argue there is no room for them.  The 
first slide discusses road diets (or road right-sizing), the two that follow discuss 
lane widths. 
 
The most common road diet is the one shown in before and after photos above. 
That is a 4-lane road in which one lane is removed, another lane is converted to 
a two-way, left-turn lane and the additional space is made available for a bike 
lane.  This configuration can also work with streets that have on-street parking.  
Also, we have seen some road diets of 5-lane roads which are reduced to 3-
lanes and extra space is taken up with angled parking.  These transformations 
are often win-win. They typically result in reduced crashes of all types and 
often handle the same or higher traffic volumes as before. The reason for this is 
that the constraints on capacity are at the intersections, not the links between 
them and if the intersections are designed well to deal with turning movements 
they are capable of managing volumes up to 23,000 ADT.  (Example:  La Jolla 
Boulevard in San Diego where volumes remain the same after road diet from 5 
to 2.  Key was addition of 5 roundabouts at intersections which handle 
intersection traffic very efficiently.) 
 
The list above describes some of the benefits. Below is some research  



One of the ways to find space to make streets more complete in urban areas under 45 
mph is to reduce the width of lanes that might be oversized. On a multi-lane street the 
narrowing of lanes might provide space for bicycle lanes or wider sidewalks or on-
street parking if none exists. 
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In slides that follow we will discuss some of the countermeasures for 
pedestrian crossing crashes. 
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Treatments such as these help improve pedestrian safety at crosswalks. They will be 
covered in greater detail in the rest of this module. 
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In order for marked crosswalks to be effective it’s important that they be visible not 
only to the pedestrian but also to the motorists. In this case the crosswalk marking is 
visible to a pedestrian waiting to cross… 
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… but the same crosswalk is virtually invisible to the drive. Yet it is the driver who is 
expected to react to this traffic control device. 
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The visibility of crosswalks to the driver varies by type; those with markings parallel 
to the driver�s viewpoint are the most visible. 
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Wide longitudinal lines offer more surface area to be seen by the driver. 
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It�s important that the driver see the pedestrian at night; proper illumination makes the 
pedestrian visible. Pedestrian crashes occur disproportionately at night: about 4 times 
more risk in relation to exposure. 
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On multiple lane streets we need to make sure that the marked crosswalk doesn’t 
create a multiple threat crash. This plan view illustrates what happens in this situation. 
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The solution is quite simple:  Placing the stop or yield line far enough in advance so 
that visibility isn’t blocked.  The advance stop bar has proven very effective at 
preventing multiple-threat crashes. In most cases the crash is avoided because the 
pedestrian stepped back and took evasive action (rarely can a car traveling at 40 MPH 
+/- stop in time if the driver has to react at the last second). 
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Here’s an example of an advance yield markings (shark�s teeth) are also shown in the 
MUTCD. States with a yield to pedestrian law should use the shark�s teeth (yield line) 
rather than a stop bar. 
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Continuous medians or median islands are another way to help pedestrians get across 
the street safely. The basic principle behind a median or median island is that the 
pedestrian crosses half the roadway at a time, simplifying the task of assessing an 
adequate gap, making the crossing much safer. The pedestrian looks left, crosses to the 
island, looks right, crosses 2nd half. Much easier than finding a gap long enough to 
cross all lanes at once. 
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At intersections, curb extensions help pedestrians in several ways. 
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… as shown here. 
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This slide focuses on how curb extensions improve visibility. 
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In this example from Venice, Florida we also see how curb 
extensions can help calm traffic by requiring vehicles 
entering or exiting a street to slow down. 
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This image shows some recommended treatments to help bicyclists or pedestrians 
cross multi-lane roadways. 
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The Lead Pedestrian Interval (LPI) is a simple signal timing tweak that enables 
pedestrians to get a head start and avoid the conflicts that occur when pedestrians and 
turning vehicles start their movements simultaneously. In this example, there is a 
heavy left turn movement from a one-way street to another. 
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LPI gives pedestrians a bit of a head start, let them start crossing before motor 
vehicles do. This means pedestrians are already 10-15 feet into the crosswalk 
when vehicles start their turns. This enables drivers to see the pedestrians; 
when pedestrians are present, drivers wait their turn. 



The rectangular rapid-flash beacon is a new tool in the MUTCD that helps 
pedestrians cross the street. Beacons are required on both the right side and 
the left side or in a median if practical 
 

34 



35 35 

The Pedestrian Hybrid Beacon is another tool to help pedestrians cross 
the street. 
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This Caltrans guide has very useful information about how to make intersections work 
better for all users. 
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This photo shows an example of a reconfigured freeway. The area with low vegetation 
is where the old ramp used to be. 



The section that follows discusses some of the recent changes in California that 
support innovative bicycle and pedestrian facilities. 
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The slides that follow show some innovative treatments that are supported by the 
California MUTCD. 
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Where parking is permitted, one line is dashed (crossing double white lines violates 
CVC) 
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These are some future revisions to the California Highway Design Manual. 
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These are some examples of how communities can prioritize projects. 
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